In this study, we mainly focused on the synapses between climbing fibers (CFs) and Purkinje cells ( 
( Figures 1D and 1E) ; when the stimulus failed to trigger an action potential in the CF, neither synchronous nor asynchronous events were seen. This indicates that the burst of desynchronized quantal events are linked to the activity of the CF. The average quantal event in pardaxin or Sr 2ϩ had a similar size and time course (for Sr 2ϩ , rise time, 286 Ϯ 73 s; Decay , 1.8 Ϯ 0.4 ms; peak amplitude, 17.0 Ϯ 6.2 pA; P8 to P12 animals; n ϭ 51 cells). Similar asynchronous quantal events evoked in Sr 2ϩ could also be recorded in BGs from slices from P18 to P20 animals (rise time, 357 Ϯ 150 s; Decay , 1.6 Ϯ 0.5 ms; peak amplitude, 13.4 Ϯ 6.0 pA; n ϭ 6 cells), indicating that these events are not restricted to an early period in development (Altman, 1972; Mariani and Changeux, 1981; Hashimoto and Kano, 2003) .
Quantal Events Arise from Glutamate Released from CFs
Although CF firing evokes quantal events in BG, neighboring PCs will also be activated. It is possible that the quantal events recorded in BGs result from exocytosis of transmitter from dendrites of the activated PCs (see Zilberter, 2000) . The following experiments were performed to determine the origin of release and the identity of the transmitter underlying the BG quanta. recordings were obtained from neighboring PC and BG pairs. After establishing that the PC and BG received 296 Ϯ 28 s, the decay was described by a single exponential with a time constant ( Decay ) of 2.3 Ϯ 0.8 ms, the input from the same CF (see Figure 3A) , Sr 2ϩ was introduced to desynchronize release to confirm that quantal peak amplitude was 13.2 Ϯ 4.7 pA, and the amplitude histogram was skewed to the right ( Figures 1B and 1C) . events could be detected in the BG ( Figure 2C , which desynchronizes evoked exocytotic events ( Figure 1D ; Goda and Stevens, 1994; BG ( Figure 2D , n ϭ 3 cell pairs). Subsequent CF stimulation again evoked asynchronous quantal events in the Xu-Friedman and Regehr, 2000). Quantal events were evoked only in association with a synchronous response BG. It is also possible that coincident activation of The results above indicate that glutamate released from the CF is detected by BGs. To determine whether PCs and BGs share the same CF release sites, simultaneous recordings from pairs of PCs and BGs were performed. both failed, or only one of them succeeded, as judged by responses in the postsynaptic cells ( Figure 3A) . Cell If quantal events can be recorded simultaneously in both cells, this would suggest that both cells respond to the pairs that had 100% correlated successes and failures were assumed to share a presynaptic fiber. CTZ and 5 same exocytotic events.
To test whether both the PC and BG received input mM Sr 2ϩ were then applied to isolate individual quantal events ( Figure 3B ). Two ways of searching for correlated from the same CF, paired stimuli were applied at an intensity straddling threshold for firing the CF. Someresponses in the two traces were performed. The first method was to visually examine whether quantal retimes both stimuli succeeded in activating the CF, or sponses in the PC were coincident with those in the BG, and vice versa ( Figure 3B , inset). Although this is difficult to quantify because of the very high frequency of events in the PC, no coincident events were detected in 12 cell pairs. The second method used to determine whether events in both cells occurred simultaneously was to align the BG recordings by the onset of the events in the PC and then average across all the traces in an attempt to bring a BG response out of the noise. The same procedure was used to determine if there were occult events in the PC coincident with observable quanta in the BG. The two traces aligned either by the quanta in the PC (n ϭ 1890) or by the quanta in the BG (n ϭ 1003) were averaged across 12 cell pairs ( Figure  3C ). There was no current response in either cell type that was associated with quantal events in its counterpart. The trace from the PC ( Figure 3C provided by spillover. Normally, it appears that the ma-(1) by fitting the response with a double exponential jority of the CF-BG AMPA response is driven by ectopic reand using the amplitude of the faster exponential as a lease. measure of the AMPA receptor component and (2) by subtracting the STC isolated with 10 M NBQX. NBQX was applied after the effect of EGTA-AM stabilized. BeDiscussion cause NBQX is slow to washout, the isolated STC in EGTA-AM was scaled to match the late decay phase
Kinetics of Ectopic Release

Contribution of Ectopic Release in the Absence
We suggest that release can occur not only from ultrastructurally identified synapses but also from presynapof the control CF-BG response ( Figure 9A ) and then subtracted to estimate the AMPA receptor component tic locations where such ultrastructural markers have not been reported. This ectopic release provides fast before EGTA-AM ( Figure 9C ). With both methods, the reduction in the CF-BG AMPA response by EGTA-AM and direct input to BG from both the high release probability CF varicosities as well as the more conventional was the same (Figure 9D ; double exponential fit method, 0.39 Ϯ 0.13 of control; STC subtraction method, 0.42 Ϯ low release probability en passant PF boutons. Our results also show that glutamate released by asynchro-0.05 of control; n ϭ 6).
Because EGTA-AM specifically suppressed ectopic nous exocytosis at conventional release sites does not spillover and activate significant numbers of AMPA rerelease without affecting conventional release ( Figures  8A and 8B) 
